Introduction. This article describes the problem of improved statistical simulation algorithm for 3D random field realizations with a limited spectrum which depends on time and was set in the two-dimensional observation area for implementation into seismological research to determine the frequency characteristics of geological environment under the building sites. The model was built and based on improved estimates of random field mean approximation errors the improved algorithm was formulated by this model for numerical simulation of field realizations that are adequate to realizations of seismogram's noises.
It is a further theoretical generalization solved in papers [3-9, 17, 18] for problems concerning the increase of variables space dimensionality, where random field domain with the limited spectrum is focused. This generalization direction development is important because of necessarily to use the proposed method for statistical modeling of random fields with a limited spectrum that depend on the time and are set in the multidimensional variables area, where was added dimensionality value of one or more influential parameters additionally to the spatial coordinates.
Practically it is important to use the statistical simulation realizations of such random fields for the release of seismic noise dependent on one or more significant parameters and external influence, and to obtain appropriate estimations for the frequency characteristics of three-dimensional geological environment observation area. These estimations should be considered in the construction of different objects to ensure the building's solidity.
As can be seen from the articles ( [11] [12] [13] [14] [15] [16] 19] and others), models and algorithms for numerical simulation of random processes and fields based on Fourier transform, Fourier-Bessel and series of sinc function (interpolation Kotelnikov-Shannon formula) are relatively recently applying in geological sciences.
The article describes the application prospects of constructed models and algorithms for statistical modeling of 3D random fields based on a decomposition into modified Kotelnikov-Shannon interpolation series for seismic noise research problem, which depend on one or more critical parameters for the purpose of determining the frequency characteristics of the geological environment under the building sites in a two-dimensional observation area.
The spectral decompositions and modified interpolation Kotelnikov-Shennon series
It is recommended to use the approach is developed on the basis of spectral decomposition of random fields, see [20] , and modified Kotelnikov-Shennon theorem for random fields with a bounded spectrum which are homogeneous in time and homogeneous isotropic with respect to the other coordinates for the statistical simulation of observed seismogram's noises which depend on one or several important parameters.
Consider the following results that are proved on the basis of mentioned theory.
Time homogeneous and homogeneous isotropic with respect to the spatial variables 3D random fields
Consider a real valued mean square continuous ran- 
where   
is the Lommel function.
The correlation function of a mean square continuous
which is homogeneous with respect to time and homogeneous isotropic with respect to the other variables admits the expansion, see [8] .
If one considers the "restriction" of the random field
to the circle of a fixed radius r   then the correlation function of such random process can be written as
where   1 1 , ,
We have the following decomposition from (5), when we use Addition Theorem by Bessel functions [2] ,
Than follows that spectral coefficients are expressed in terms of the spectral function as
, . 
where
Note that we use in (8) a notation similar to (2) . Since
which is homogeneous in time and homogeneous isotropic with respect to the spatial variables , r  , then 
Thus the expansion (8) can be used for statistical simulation of random fields in 2 R R  which are homogeneous with respect to time and homogeneous isotropic with respect to the variables , r  if the spectral function (or correlation function) is specified.
Time homogeneous random 3D fields with a bounded spectrum
Consider a random field  
 is a random field with a bounded spectrum if all its spectral measures
which is time homogeneous and homogeneous isotropic with respect to the variables r . Assume that the spectrum ( , ) U   of the field  is bounded with re-
Let  be an arbitrary number such that
, , .
Then the following assertion holds, see [9] .
which is time homogeneous and homogeneous isotropic with respect to the variables , r  . If the spectrum of   , , t r   is bounded in time t then the mean square approximation with the help of partial sum (11) is such that
admits the following Kotelnikov-Shannon decomposition:
where the series on the right hand side of (14) converges in the mean square sense for     . 2. The improved mean square estimate for the approximation and advanced procedure for the statistical simulation
The Kotelnikov-Shannon decomposition (14) of random fields in 2 R R  with a bounded spectrum which are time homogeneous and homogeneous isotropic with respect to the other variables it is possible to use for the statistical simulation of such random fields with their defined statistical characteristics. By the simulating is important to improve the estimate of the mean square approximation (12) for using it in the advanced procedure for the numerical simulation realizations of these random fields. The variants of such estimates are obtained in the next theorems.
We use partial sum (8) and partial sum of decomposition (14) for a random field   , , t r   which are time homogeneous and homogeneous isotropic with respect to the variables , r  to construct a model for such field if its spectrum is bounded with respect to time t and concentrated on
The following partial sum is taken as an approximation model of such 3D random field
sequence of Gaussian stochastic processes such that isotropic with respect to the variables , r  whose spectrum is bounded in t it is necessary to derive more improved mean square estimate for the approximation of such random field by its approximation model (15) . Such results are deduced in the next theorems.
Theorem 4. The mean square estimate for the ap-
which is time homogeneous and homogeneous isotropic with respect to the variables , r  whose spectrum is bounded in t by its approximation model (15) assumes following expression
Using the results from [10] 
E t r t r r r M
where 
The improved mean square estimate for the approximation of a random field   , , t r   in 2 , R R  which is time homogeneous and homogeneous isotropic with respect to the variables , r  whose spectrum is bounded in t by a model (15) are derived.
Applying previous principles of expansion and thinking as well as to the estimates (17), (20) , (22), the similar three mean square estimates for the approximation of a random
 which is time homogeneous and homogeneous isotropic with respect to the variables , r  whose spectrum is bounded in t by a model (15) are obtained in [17] as
,
L t t r t x N
where r is a polar radius,  is an arbitrary number such that
Then the procedure for the statistical simulation the realizations of a Gaussian 3D random field which is time homogeneous and homogeneous isotropic with respect to variables , r  can be stated as follows if its spectrum is bounded in t .
The procedure 1. According to a prescribed accuracy 0   , choose positive integer numbers N and M for the model (15) 
, such that satisfy conditions (16 [10] for such covariance functions that divides spatial and temporal components by means of product-sum formulas:
, , 
 is a spatial correlation function Cauchy with the parameters 1 a  and 1  : (Fig. 1а) .
The spatial-temporal variogram ( Fig. 2) :
We choose as example of temporal covariance functions the next: ) that represented on illustration (Fig. 1b) . should be noted that models of space-time correlation structure are divided into two types: first takes into account the distribution of the spatial and time components and other with no such distribution. Work [10] gives an example of application and most commonly used models, namely metric model, linear model, model of space-time covariance product and model of product and sum. Practical use example in seismology of developed algorithm and numerical simulation model for real and homogeneous in time t implementations, two-dimensional homogeneous isotropic random fields with a limited spectrum and space-time correlation function   , z B   by method which divides the spatial and time components with product-sum formula described in [6] .
The realization value arrays of random process   , , t r   ( ,   -fixed) were simulated as noise seismograms for each observation point on each component: EW, NS, and Z. They give important information about soil vibration properties within the territory of building and operating sites. These properties are also required for design of new antiseismic buildings and constructions, and providing earthquake resistance of existing buildings in order to avoid dangerous resonance effects. Random disturbances from random external factors were removed from the simulated noise seismograms by statistical averaging filters. These disturbances include vibrations caused by the movement of trains or heavy car and so on. The adequacy of value array results from the simulated by statistical methods noise seismograms were tested on real seismograms from observation points on the flat area. Numerical simulation of soil strata frequency characteristics in some cases can significantly reduce the cost of seismic zoning of building sites by reducing the number of instrumental observation points for earthquakes, explosions and microseism.
Spectral analysis of generated noise in the flat observation area
Frequency characteristic estimates for the geological environment with the flat observation area (under construction sites) can be obtained by calculating and constructing the amplitude and phase spectra of noise in seismogram observation points in that area, considering fixed all arguments except time [5] . Calculations of the amplitude and phase spectra can be made by direct method [1] , i.e. periodogram method. Then based on these results the spectral ratio of the Earth crust was build, which is independent of the spectrum of incident seismic waves, but determined entirely by the geological environment structure under the observation point.
Those spectral methods that use frequency as an independent parameter provide information about the structure and filtration properties of the upper crust layers, because any medium is a filter that due to resonance and reverberation effects increases the oscillation amplitude for some frequencies and reduces for the other [1] . The ability to simulate the effects depends on amplitude and phase frequency characteristics of the geological environment for observation points situated under building sites and operating platforms, allows studying the geological section features and predicting places where significant increase in the seismic oscillation intensity is possible due to resonance effects and oscillation field interference nodes.
Among the many ways to eliminate the influence of various factors that affect the spectrum shape of seismic waves during earthquakes, explosions and microseism except that The ratio ( ) T  is independent of the spectrum of incident seismic waves, but determined entirely by the geological environment structure under the observation point. Interpretation of crust transmission ratio for these observations was conducted by comparing them with theoretical ratio calculated for well-known models of the upper section part. Fig. 3 shows graph ( ) T  of smoothed amplitude spectra transmission ratio for imaginary observation point that can be used to determine the increase of seismicity level on different parts of the building site, relative to the real observation point.
Conclusions. The model and advanced algorithm of statistical simulation for time-homogeneous and homogeneous isotropic with respect to the two other variables 3D random fields with a limited spectrum were developed. These results continued research set in works [3] [4] [5] [6] [7] [8] [9] 17] for modeling and generation method of noise seismogram implementations at flat observation area [5] and it is an important supplement to the Monte Carlo method used in geology.
